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Chronic wasting disease (CWD) of deer and elk is endemic in a tri-cornei area of 
Coforado, Wyoming, and Nebraska, and new foci of CWD have been detected in other 
parts of the United States. Although detection in some area& may be related to increased 
surveillance, introduction of CWD due to transiocation or natqal migration of animals 
may account for some new foci of infection. Increasing spraad~of CWD has raised 
concerns about the,potential for increasing human exposure tci the CWD agent. The 
foodborne transmission of bovine spongiform encephalopathy to humans indicates that 
the species barrier may not completely protect humans from animal prion diseases. 
Conversion of human prion protein by CWD-associated prions has been demonstrated in 
an in vitro cell-free experiment, but limited investigations have not identified strong 
evidence for CWD transmission to humans. More epidemiokgic and laboratory studies 
are needed to monitor the possibility of such transmissions. 
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basis of hunter-harvested animal surveillance, the overall prevalence of ths disease in this area from 
I996 through 1999 was estim.ated at approximately 5% in mule deer, 2% in white-tailed deer. and < 1%: 
in eIk (10‘,, In 2000, survciliancc data indicated that the disease-endemic focus extended eastward into 
adjacent areas oFNebraska (L,lJ and ongoing surveillance continues lo rwkfine the limits of this 
focus. 

Clinical manifestations of CWD include weight 10s; over weeks or months, behavioral changes, 
excessive salivation, dit’ficulty swallowing, polydipsia, and polyuria r1.6-8). Zn some animals, araxia 
and head tremors may OCCUI’. ‘Most anintals with the disease die wilhin several months of illness onset, 
sometimes from aspiration pneumonia. Jo rare casts, i’llness may last for 3 t year. In captive cervids, 
most cases occur in animals 2.-7 years 03’ age; howcvcr, the disease has been reported in ccrvids as 
young as 17 months and as old as >lS years of age (I). This disease can be highly transmissible within 
captive deer and elk populations. A prevalence of>90% was rcporled among mule deer in facilities 
where the disease has been endemic for >2 years ~~~6~7,.!~). The mode of transmission aml)ng deer and 
elk is 1101 fully understood; however, evidence supports btcral transmission through direct anirnal-to- 
animal contact or as a result of indirect exposure to the causative agent in the environment, including 
contaminated Seed and water sources (]2). 

‘l’he geographic extent of CWD has changed dramatically since I996 
(2). ‘I’wo largely irldependent and sirnultanzous epidemics, one in 
tree-ranging deer and elk and another in the cai~ive elk and deer 
industry, appear to represent the main framework for explaining the. 
discasc’s current distribution (2). ~&fore extensive and coordinated 
survciflancc has provided a clearer piclure of its distribution over rhc 
last few years. Since 2000, the disease in free-ranging ccrvids has 
been increasingly identilicd outside of the original CWD-endemic 
areas of’ Colorado and Wyoming (F&I&. The observed distribution 
seclns to be related in part to natural movement of deer and elk and 
to commercial movement of infected animals to areas 1;ar from the 
disease-endemic zone. Considerable attention has been given to 
recent incrcascs in the geographic spread of the disease, which in 
some areas is likely a result of increased surveillance rather than 
evidence of explosive geographic spread, 

Figure 

No single original event or source 1ink.s all wasting disease foci documcntcd to date. Given the 
disease’s insidious nature and the apparent duration (at feast scvcrai decades’) of cpidcmics among 
captive and free-ranging cervids, gaps in k,nowledge about its spread and distribution are not surprising, 
particularly within the W~GL and elk industry. However, our current knowledge cannot explain 
so~n.e of the distinct foci of’CWD arnong3G%%ij$g animals (e.g., in New Mexico arid I:tah~. Thus, 
unidentified risk factors may be contributmg to the occurrence of CWD among t&e-ranging and 
captive ccrvid populations in some areas. 

asting Disease in Fres+mging Deer and Elk 

In 2000, surveillance of hunbr&rvcsted deer first detected the occurrence of CWD in countj~s in 
southwestern Nebraska, adjacent to the previously recognized arcas 01 Colorado and Wyoming that arc 
cndcmic for this disease fFigure) (1,13). It was rcporlcd subsequently in &her Nebraska count&. 
mcluding among deer and elk in a commercial, large en&time surrounded by II fence in nortbwcs~orn 
Ncbn~sk~~, where the prevalence of CWD was AK% (l-l.,). Fret-ranging deer from areas surrounding tbc 
enclosure also tested positive for rhe disease but at substandaEly lower rate;, ln X)oi, CWD in a flee,- 
ranging deer was identified .in the southwestern part of South hkotd along the Nebraska border close 
to an area where the disease had been reported a.mong captive elk (!;J. Since then, additional C:WX.)- 
positive free-ranging deer and elk have been identified in southwestern South Dakota. 

CWD in free-ranging cervids was first report.ed east of the Mississippi River in Wisconsin among 
white-tailed deer harvested in the 200 I hunting season ( 14). Subsequent surve~llnnce indicated that this 
CWII epidemic focus was limited Xc? several counties in the SOllth4.Xtl~~i~l regim of Wrscunsin, 

although a second focus spanning the Illinois border was also detecrcd (,l,Q. ‘I‘he absence of evidence 
liar a widespread occurrence of CWD and its low prevalence. despite a highly dense deer pqrulation, 
indicate that the disease probably was recently introducecl into Wisconsin. Because the distance, from 
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the CWD-endemic area of Colorado-Wyoming effectively precludes eastward migration of’ animals as 
a logical source of it&&on, CWD in Wisconsin was more likely introduceci by an imported infected 
ccrvid or some other unidentified source (14j, The proximity of tie Wisconsin-Illinois focus to a white- 
tailed deer farm with infected animals app&s to support this explanation. as highlighted by the report 
of CWD in a previously captive whit&Sled deer approximately 7 mantis after it escaped in?o the wild 
in southern Wisconsin @.$J The disease among the captive deer herd from which the white-Iailed deer 
escaped was demonstrated e(arlier. when a still-captive deer tested positive for the disease. The captive 
source herd was held in a facility =530--50 km from the Iliinois lo&on where CWD was recently 
identified in a free-ranging deer (,I-$), In 2002. the Wisconsin Department of Natural Resources 
launched an ambitious culling program by providing special hunting pcrmils to eliminate dx dislike in 

a designated “cmdication zone” around the areas where it was detecte.d (m). Whether RI& 
aggressive management will succeed in eliminating free-ranging Ibci of’ CWD remains to bc 
ClClCI-JIkilld. 

In Colorado, the Contincntid Divide initially appeared to have prevented natural expansion of CWD 
into the western Fart of the state. However, in 2002, the disease was c;onfirrn~d for the first time in 
several free-ranging deer harvested in western Colorado in an area surrounding a commercial 
enclosure: where entrapped mule deer t&cd positive for CWD. Aggressive culling of deer and eJk 
surrounding the onclosure was i.nitiated to prevent further spread af the disease in the westcrtl slope of 
Colorado. Through the 2002 hunling season, CWD-positive deer and elk continued to IX idcntif’icd 
outside of the previously defined disease-endemic area, primarily in northwestern Colorado (j8). This 
northwestern focus appears to be discontinuous from the previously i,dentified CWD-endemic area, 
although surveys conducted in 2002 demonstrated that the western arld southern boundaries of that area 
were wider than previously believed. The ultimate source of this wming disease in northwestern 
Colorado remains unidentified. 

in 2002, samples from an emaciated, free-ranging mule deer found in White SandsT New Mexico, 
tested positive for CWD (_L,JQ No cervids have been held in mptivity ciose to the area where the New 
Mexico deer was found, and the origin of the disease in this deer remains unknown. Xn addirion, CWU- 
positive. free-ranging cleer have been identil’icd in Wyoming to tbC: west over the Continental Divi& 
from the krww~~ CWD-cndcmic ~onc. (20). In 2003: a mature buck deer harvested in rht: fall of X02 in 
northeastern Utah test& positive for the disease (21); additional cases havti since been I’ound in c;cnIr’ai 
and eastern Utah @gurc). These cases proviclc additional cvidccncc fur the potential spruced of lhis 
wafting disease in the wild. 

in Canada, CWD was lirst detected in free-ranging ccrvids (two mule deer) in ZOO! in Saskatchewan; a 
f2ew additional ducr tested positive in 2002 and 2003 (22). Saskatchewan Environment has 
implcrnentcd a herd-reduction program using “control permit9 to prevent further spread of the disease 
ammg l&c-ranging cervids. 

hronic Wasting Disease in Captive Deer zmci 

CWD was first recognized in the captive cl k industry in Saskntchewan in I99A, but subsequent 
investigations indjcated that the. most likely source of Canadian cases was captive elk imported from 
South Dakota prior to 1980 (2,?_2). Since 1996. surveillance has &t,ected infected animrtls 0x1 more than 
7.5 eik farms in Colorado, Kansas, Minnesota, Montana. Nebraska, Oklahoma. South Dakota: and 
Alberta, Canada. and the Republic of ‘Korea (!,14,23,2.424). C.‘WD in most of these fal ms was identified 
in the past 5 years. In 2002, the disease was detcclcd in white~~tailed deer on I‘arms in hlbcrra a~1 
Wiscowir~ (2,3,25). Marc cxtcnsive and uniform survcillancc in captive whrte-tailed deer IS 1mxkx1 to 
dctcminc chc full extmt of the disease in this industry. 

Captive herds with a CWD-infected cervid are often depopulated both in Canada and the Clnited States. 
Carcasses ol” depopulated animals are incinerated or buried in accordance with Iocal regulations. Meat 
from depopulated animals has not been allowed to cntcr the human food and animal feed supply. 

~~~~s~ission to Other Animalls 

Concerns huve been raised about the possible transmission of the CWD agent to domcseic animals, 
such as cattle and sheep, which may come in contact with infected deer and elk or C~WI3-concaminatecl 
environments. If‘ such transmissions were IO oc;cur, they would potentially increase the cxrrnt anii 
frcyucncy of human exposure to the CWD agent. In addition, passage of the agent through a secondary 
host could alter its infectious properties, increasing its potential for becoming more pathogenic to 
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humans. This phenomenon may have occurred with BSE when a strain of scrw’ie, a possible original 
source of the BSE outbreak, changed its pathogenic properties for humans after infecting cattle. 
However, the exact origin of BSF, remains unkr~own. 

Altbough CWD does not appear to occur naturally outside the cervid family, it has been transmitted 
experimentally by intracerebral injection lo a number of animals, including laboratory mice, ferrets, 
mink, squirrel monkeys, and goats (l-,26). In an experimental study, the CWD agent was transmit%& to 
3 of I3 intrticerebraily injected cattle after an incubation period of 22 to 27 months (27). The _ 
susqtibility of cattle intracercbrally challenged with the agent tb rhls disease was substantially icss 
than that observed after intraccrcbral scrapie challenge: nine of nine catrle succumbed to scrapie 
challenge after intraccrcbral injection (gj. In ongoing cxperimcntat sIudies, afref >6 years of 
observation. no priori disease has developed in 1. I cattle orally challenged with the CWD agent or 24 
cattle living with infected deer herds (B.S. Williams and M.W. MiUel’, unpub. data) (I.). In addition, 
domestic cattle, sheep, and goat residing in research facilities in cl,ose con&t with infected cervids did 
not develop a priori dise*ase. 

Analysis by ilnnlunoMstocbemicai studies of the tissue distribution of prions in CWD-infected cervids 
identified the agent in the brain, spind cord, eyes, peripheral nerves, and IymphoreticulLu tissues (T&1$ 
1) ($(),%I). Distxibution of the CWD agent outside of the brain seems to be less widespread in elk than 
in deer (2). Involvement of the tonsils and peripheral nerves early in the course of experimentni and 
natural priori infection suggests the possible involvement of the lymphorcticuiar and peripheral nervous 
systems in the pathogenesis and transmission of the disease (2,1$,3&3J). 

Epidemiologic Studies 

The increasing ddtcction OF CWD in a wider geographic area and the prebumcd f’oodhornc transrnlssion 
of BSB to humans, resulting in cases of vCJU, have raised concerns about rhc pcrssihle zoonotic 
transmission of CWD (sj. In the late 1990s. such concerns were hcightcncd by the oc~urrcnc~ of CID 
among three patients .G3R years of age who wcrc deer hunters or ate deer and elk moat I~Ltrvestcd by 
&mily mcmbcrs (T&le 3,). Nowever. cpidcmiologiic and laboratory investigations of these case-patients 
indicated no strong cvidcncc for a causal link between CWD and their CJD illness (33-j. None of the 
patients were reported to have hunted deer or eaten deer meat havestid in the CWD-endemic areas of 

I 

Coloradc~ and Wyoming. Such a history in unusually young, CJD patients, if pr~+cnt, would have 
suppoticd a causal Jink with CWD. Morcovcr, thr: testing of brain liissuus from >t ,000 deer and elk 
harvested from arcas where the patients hunted or their venison originated did not show any cvidencc 
of CWD (33). In addition, the ilack of homogcncity in the clillicopsllhologic manifcstarion and CcrdcJf? 

L20 of the priori protein gcnc among the three patients suggested that their illnesses could not hc 
explained by exposure to the same priori strain. In vCJ‘T), homogcncity of the genorypc at codon I ;?9 
and the clinical and pathologic phenotype were actrihutcd to ths patients’ exposure ro the same priori 
strain: the agent of HSR. 

In 2t)Ol, the c8sc of a 25year-old man who reportedly died of’ a priori discasc alicr an illness lasting ri-5 
22 months was investigated (Taf$e. 2). Although this man had hunted deer only rarely. his pnmdl:athe~ 
hunted deer and elk throughout much of the f 980s and 1990s and regularly shared the vcnisozl wi[h ihr: 
casepatient’s family. The grandfather primarily hunted in southeastern Wyoming. around the know rl 
CWD-cndcmic area. The case-patient’s illness began with a seizure and progressed to Rtigt~e+ ~OCII 
concenlratio~~, and depression. Memory loss, ataxia, speech abnormalities, combative behavior. and 
recurrent seizures also devcfoped. EIistol~~atllologic, inlmunohistvehernical, and Western blot testing of 
brain autopsy samples confirmed a priori disease diagnosis. Analysis of the priori protein gc-nc 
indicatid a P102L mutation coupled with valinc at the polymorphic. crtdon 129 in the mutant allele, 
confirming a diagnosis of Ck-stmann-Slr~ussler-Scl~eiilker syndrome (GSS). This cnsc-patient wits 
unusually ycxmg cvcn for a person with a GSS P IOZJ, mutation. It remains unknown whcthcr the 
poss~blc cxposurc of the case-pa&n! to CWD-infcfcctcd venison potentially contrtbuted to 11le early 
onsef of his priori disease. 

In 2001, two additional CJD patients 26 and 28 years of age were reported frurn a single state (Table 21 
(34). ‘I”he patients grew up in aqjacent counties and had illness onset within scvcral months of each 
other. As a r&ult of this fact and their unusually young agee, a possible cnviros~mental SOLLE^GC of 
infection, including exposure to CWD-infected venison, was considered. One of the patients died after 
an illness tasting S-6 months that was characterized by progressive aphasia, memory loss, social 
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withdrawal, vision dist&anccs, and seizure activity leading 10 status cpilep~icus and induced coma. 
FIistc?pattlologic, immun(~histcKt~ernicd, and Western blot testing of brain biopsy and autopsy samples 
confirmed a CJD diagnosis. The patient’s disease phenotype correspwded to the MM2 sporadic CJD 
suhtypc reported by Parchi et al. (35). This patient did not hunt, and family mmhcrs providcci no 
history of regularly eating venison. The patient may have occasionally eaten venison originating from 
the ‘tipper Peninsula of Michigan while away from home during his college years. However, ongoing 
surveillance has not detected CWD in Michigan deer (33,). 

The second patient died from an illness lasting 516 months. ‘The pajicnt’s illness began with bekavioral 
changes. including unusual outkursts of anger and degrcssion. Conl’usion, memory loss, gait 
disturbances, incontinence, headaches, and photophobia also dcvclopctl. Western blot atlafysis ol 
froz.en brain biopsy tissue confirmed a priori disease diagnosis. Imr~~unohist.ocllernicaX analysis of brain 
tissue obtai.ned after the patient’s death showed prion deposition consistent with CBS. A priori protein 
gene analysis could not be performed because appropriate sampks were lacking. However, priori 
protein gene analysis of a blood sample from one of the patient’s parents indicated a GSS PI 021, 
mutation. The patient did not hunl bur: may have eaten venison from Michigan once when he was 1 -2 
years old, The GSS diagnosis greatly reduced the likelihood that the two patients reported from 
ad.jaccnt counties had disease with a common origin. 

Rec,ently, rare neurologic disorders resulting in the deaths of three men who participated in “wild game 
feasts” in a cabin owned by one of the decedents created concern about the possib’lc relationship of’ 
their illnesses with CWD {‘l&l& 2) (3-T). Two of tht: patients rcportcdjy died of C.JD, ancl the third died 
from Pick’s disease. More than SO persons were identified as possibly participating in these feasts; the 
rhrcc patients were the only participants rcportcd to have died of a dcgcnerative neurologic disorder. 
Reanalysis of autopsy brain tissues from tht: three patients at the National &ion Disease Pathology 
Sur-willancc Ccntcr indicated that two of them had no evidence of a priori discasc by 
io~munol~istoclzcmical analysis. CID was con&r& in the third pa&nt, who had clinizoparhologic, 
codon 129, and priori characteristics similar lo the most common sporadic CJD subtype (MIMI /MVl J 
(B). ‘This patient participated in the feasts only once, perhaps in ~ht: mid- I%Oc. In addition, the 
invcstigatloo found no cvidencc that the deer and eik meat served during the feasts originated from the 
known CWD-endemic at-ens of Colorado and Wyoming. 

In 200.3, CJD in t,wo deer and elk hunters (54 and 65 years of’ age) was reported (38). l‘hc rcpvrt 
implied &at the patients had striking ncuropathologic similarities and that their illness may represent tt 
new en&y in the spcclrurn of’ priori discascs. A third patient (63 years of age), who was also purponcd 

to !1avc been a big game hunter. was suhscyucnt~y rcptx?cd from Yhc same arca, k~owe~ver, notlc of’ the 
three patients were reported to have eaten venison from the CWD-e.ntlemic areas of the western United 
States. The 66-year-old patient hunted most of his life in Washington Stare. Although information 
about the 54-year-old patient was limited, there was no evidence that he, hunted in CWD-endemic 
areas. The third patient was not a hunter but ate venison harvested from Pcnnsyfvania and Washington. 
The ncuropalhologic changes, Wcstcxn blot prof‘ilc, and gcrtotypc at codon 129 of the three patients 
each felt the MM1 , VV 1, or VV2 sporadic CJD subtype. indicating absence of’ phenotypic similarity 
among the cases or atypical neuropathologic features (35). 

‘I‘o date, only two nonfamilial CJ1.1 cases with a positive history of exposure to venison obtained from 
the known CWD.~endcmic arcas have been reportrted. One of the patie.nts was a 61-year-old woman who 
grew up in an area where this discase is known to hc endemic. and she ate venison harvested locally. 
She died in 2000. and analysis of autopsy brain spccimcns confirmed that the palient’s CfD phenotype 
i’it the: MM f suhtypc, with no atypical neuropathologic fcaturcs. Thi: second patient was a h&year-old 
man who was reported to have catcn venison from two deer karvcs#d in a CWD-cndcmic xca. Both 
deer testtxl negative fbr CWD, and the pxticnt’s illness was consistent with the -Li[M 1 CfD phenotype. 

Dcspitr: the decades-long cndcmicity of CWD in Colorado and Wyvming, the incidence of CJD and the 
age distribution of CJD cast-patients in these two states are similar to those seen in other parts of the 
United States. From f 9’79 to 21100, 67 CJD casts from Colorado and 7 tixxn Wyoming were reported to 
the national multiple cause-of-death database. The average annual age-adjusted CJD dcatk rate was 1.2 
per million persons in Colorado and 0.X in Wyoming. The proportion of CJD patients who d&d before 
age 55 in Colorado (I 3.4%) was similar to that of the national ( 10.2%). The only CR> cnsc-patiem <.XS 
years of age in Colorado had iatrogenic CJ’I) linked to receipt of human growth hormone injcct~ons. 
CJD was not rcportcd in persons ~55 years of age in Wyoming during the 22-year survcillnncc period. 

La&oratory Studies 
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The possihlc intcrspecies transmission of priuns can be assessed with laboratory methods. In BSE and 
vCJD* several laboratory s&dies provided crucial evidence that helped establish a causal link between 
the two diseases (39-42). ?%ese studies character~ztd Ihe molecular similarities of the agems causing 
BSE and vCJD and determined lhc lesion profile and incubation period patterns of different pan& of 
mice inoculated by the two agents. Limited laboratory studies have been performed to molccular~y 
characterize CWU-associated prions and to compare them with prions from human case-padenrs and 
other species, Strain typing studies involving wild-type inbred mice $dicated that the CWD agent from 
a mule deer produced incubation-period and brain-lesion profiles different from those produced by the 
agents causing BSE and scrapie (39,@). These same strain-tylGng techniques had identif.ied the 
similarities of the etiologic agents of BSE and vCJD, providing strong laboratory eviclenct: for a link 
bctwccn the two diseases. 

In human priori diseases, two major types of rhe l~roteinase-XI-resistsrJt priori protein fragment have 
been identified on the basis of their molecular size by one-c~~n7ensir,nal itnrmmoblot analysis: type 1 
migrating at 21 kDa and type 2 at 19 kDa (33). N-terminal pruotein sequencing indicated that the 
cleavage site of the type I fragment is gcncrally at residue 82 and that of type 2 is at residw 97 (43). 
Prion strain diversity is believed to bc encoded in tie three-dimensional cor&rmation of the protein, 
which determines the cicavage site and molecular size of proteinasc-~.,-treatec~ prion fragment, 
indicating that the difference in molecular size may correelate with str:ain differences. Howcvcr, onc- 
dimensional hnmunohlot analysis may not identify more subtlc difl$rcnccs that may influcncc the 
conformalion of different ption strains. Analysis of the glycotbrm ratios of’ priori fragrocnts and 
application of a two-dimcnsimttl iomtuttoblot mv help further identify these subtle dift’crcnccs. On 
one-dimensional immunt&lot analysis, the prian fragment from scvcraJ CWD-infcctcd deer and elk 
migrated to 2 I kDa, corresponding to the type I pattern. ‘This specific type has been identified in most. 
cases of sporadic CJD in the I.Jnitcd States. However, the deer and elk priori fragment differs from that 
in sporadic! CJD cases in the glycoforrn ratio. In the CWD-associated priori fragment, the .., 
diglycosyhited form was predominant, but in the CIB-ass&tied prions, the monoglycosylated form 
was predominant. Preliminary analysis using two-dimensional i~~~~l~nno~~Ic)t indicated that the CWD- 
a~ociated priori fragment exhibited patterns dit%rent from that of t-he CID-associated priori fragment 
from a human patjent with the type 1 pattern (S. Chen, pers. comm.). .Mthough analysis of more 
samples from cervids and humans is needed before: moaningft~l conclusions can be made, these 
molecular techniques co&l potentially be used to study the similarities or diffcrcncts in prion strains 
iiom ctirvids and humans with possible exposure to CWD. 

The lik&hood of successful intcrspecies transmission of priori diseases is intlucnccd by the clegrcz of 
homology of the infecting priori with that of the host endogcnous p&n protein. Such observations have 
given rise to the concept of a “species barrier,” which would need to bc overcome before an infecting 
priori strain caused d&ease in a recipient host. In vitro cell-free conversion reaction cxpcriments havoc 
been developed to assess the degree of molecular compatibility ni’ discasc-;xssociated prions fi-c>m onr: 
species with normal p&n protein ohtaincd from a different species (44,45-). Such expcrimcnts 
spccilically assess the Iikelihood that an infecting priori would potentially initiate the li)rmation and 

of pafhogcnic prims if it cam in contact with normal priori protein. A cell-free conversion 
indicated that CWD-associalcd prions can convert hums pri,on protein inro its ahnormal 
sifhcit al a very Xow rate (44). Thr: effi’icicncy of this conversion was > 14-fold weaker than 

the homologous conversion of cervid priori protein and >5-fold weaker than the homologous 
conversion induced by CJD-tissociated prions. A similar low efficiency conversion of humn~ priori 
protein by bovine- and scrapie-associated prions was also reported (&$,$SL Alrhtrugh a high level of 
compatibility of prions in in vitro conversion reactions is befieved to corre‘late with in viva 
transmissibility of the agents, the threshold of compatibility &I-%&q Mow which nt) naturltl 
transmission should be anticipated is unknown. A low level of ~o~~~~~~~~~~~~i~~/ of ittfccting pa-ions wnd 
host priori protein does not necessarily rule in or out natural inttirspc&cs transmission oi‘ priori di~~scs. 
Itowevcz:r: the cCX't~pafi&iy k~w-~cvc~ in vitro convcrsiun ofbov’k~i: priori protein by CWD-associated 
prions is consistent with the r&t&c in viva resistance of cattle to CWD under- all hut the most extrcmc 
cxperimentd chailcngcs. In addition, several other factors tnzry determine the in viva Lransmission of 
disease-associated prions, in&tding dose, strain of the qenl. rorrtc of’infection, st&ilicy of the agenr 
imide and outside Ihe host, and the cfficicncy of agent delivery to Ihe nervous syst,em 144.46). 

I’he lack of evidence of a link Mween CWB transmissiun and unusual cases of CJD, despite several k pidemiologic investigations, and the absence of an increase in CJD incidence in Colorado and 
‘yoming suggest that the risk, if any, of trzmsmission of CWD lo humans is low. Although the. in vitro 

stud& indicating inc#cient conversion of hunran priori protein by CWD-associated prions raise the 
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possibility of low-lcvcl transmission of CWD to humans, no human cases of priori disease with su-ong 
evidence of a link with CWD have been identified. However, the transmission oI’ BSE to humans and 
the resulting vC.lD indkt& that, provided suflicicnt exposure, the species barrier may not complcrely 
protect humans from animal priori diseases. Because CWD has occur& in a Iimited geographic area 
for decades, an adequate number of people may not. have been exposed to the CWD agent to result in a 
clinically recognizable human disease. The level and frequency of human exposure to the CWD agent 
may increase with the spread of CWD in the United States. Because the aumber of studies seeking 
evidence for CWD transmission to humans is limited, more epidemiologic and laboratory studies 
should be conducted to monitor the possibility of such trarxsmissivns. Studier; involving transgenic mice 
expressing hum;ln and ccrvid priori protein arc in progress to furthgr assess the potential hr the CWD 
agent to cause human disease. Epidemiologic stud& have a&o been initiated to idcnrify hurrzar$ casts 
of pion disease among pewm with an increased risk for exposure to potentially CWD-ini’cofctl deer 
or elk meat ($7). If such cases are identified, laboratory data sh<ywiag similarities of’ the etioiogic agent 
10 that of the CWD agent would strenglhcn the conclusion for a causal Iink. Surveillance for human 
priori diseases, particularly,in areas where CWD has beers d&cc&d, remains important to effectively 
monitor the possible transmission of’ CWD to humans. Bemuse of the tong incubation period 
associated with priori diseases, convincing negative results @om epidemiologic and cxperimcntal 
laboratory studies wouJd likely rcyuire years of follow-up. XII the meant-ime, to minimize the risk f’ol 
exposure to the CWD agent, hunters should consult with their st:&c wildiifc agcncics to identify arcas 
whcrc CWI> occurs smd continue to follow advice provided by public hcslth and wjldl~li: agcncics, 
Hunters should avoid eating meat from deer and elk that look sick or test positive for CWD. ‘ihey 
should wear gloves when field-dressing czrcasses, boue-out the me.at from the animal, and minimiTe 
handling of brain and spinal cord tissues, As a precaution, hunters should avoid eating deer and el 
tissue knower to harbor the CWD agent (e.g., brain, spinal cord. eyes, spleen, tonsils, lymph nodes 
from areas where CWD has been idcntified~ 

We thank Claudia Chesley for editorial assistance and state and local health 
departments for facilitating and participating in ihe investig&ticn of individual case. 
patients. 

Dr. Befay is a medical epidemiologist at the Division of Viral and Rickettsid) Diseases, 
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interspecies transmission of priori diseases, Kawasaki syndrome, and Reye syndrome, 
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Tabie 2. Creutd’eldt-Jakob disease patients inwsrigated liar a possible causal link of their illness with chronic 
wasting disease of dmr and elk, Kited Sta&tesa 

Please use the fortn below to submit correspondence to the authors or contact them at the 
foilawing address: 

Ermias D. Belay, Centers for Disease Control and Prevention, 1600 Clifton Road, Ma&top 
A39, Atlanta, GA 30333, USA; fax: 404-639-3838; email: .t?b&yQc&.gqv 

Please contact the EID Editors at eideditorQcdc.aov 
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